[Histochemical and biochemical investigations of the hippocampus and neocortex of the Wistar rat. I. Carboxylic ester hydrolases, transmitter enzymes and transmitters of the normal animal (author's transl)].
Some enzymatic parameters of neuronal transmission as well as the occurrence and the properties or carboxylic ester hydrolases in the hippocampal region of the wistar rat are investigated by histochemical and comparable biochemical methods. The acetylcholinesterase-, the monoamine oxidase- and the GABA-transaminase reaction are found at fibre structures, the course of which is seen more or less clearly. The histochemical picture of these enzymes is very different in each hippocampal layer and mainly limited by the corresponding number of reacting fibres. The origin and attribution of the fibres to the afferent and efferent systems are discussed. The occurrence of the acetylcholinesterase, the monoamine oxidase and the GABA-transferase as well as of the biogenic amines and the GABA are hints for the existence of cholinergic as well as aminergic and GABA-ergic processes of transmission in the hippocampal region. In the hippocampal region, the cingular and the optic cortex carboxylic ester hydrolases acetylcholinesterase, unspecific cholinesterase and the A-, B- and C-esterase could be demonstrated. The acetylcholinesterase of the hippocampal region is for the most part firmly membrane-bound and exists at least in two multiple, formalin-sensitive forms which are histochemically located in fibre structures. The unspecific cholinesterase, localized in the hippocampal region within vessel and capillary walls, exists in an electrophoretic mobile, formalin-sensitive form. Nearly half of the enzymes is soluble. A preferred binding to definite cell organelles was not demonstrable. In the hippocampal region the 3 multiple forms of the A-esterase are formalin-instable lyoenzymes. Good solubility and high formalin-sensitivity are the reason, why A-esterases are not demonstrable with usually histochemical methods. In the hippo ampal region the B-esterase is tightly bound to n electrophoretic mobile formalin-sensitive form in the microsomal fraction. In the cytoplasm of the neurones the desmoenzyme appears more or less granular. The 3 multiple forms of the C-esterase are formalin-sensitive to a different degree. Good solubility and low formalin-sensitivity, compared to the A-esterases are responsible for the fact, that the C-esterases can be shown histochemically only after en-bloc-fixation. The reaction products are granular. The similar behaviour of C-esterase and acid phosphatase, stated by many tests, suggests the C-esterases of the B- and C-type results in the same reactivity of pyramidal and granular cells of the hippocampal region. Some small, very strongly reacting cells belong to other cell types (probably basket cells or polymorphic cells).